UNCLASSIFIED

AD NUMBER

AD843966

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; Critical
Technology; Administrative/Operational
Use; JUL 1968. Other requests shall be
referred to U.S. Chemical Biological
Labs., Fort Detrick, MD.

AUTHORITY

BDRL 1ltr, 22 Oct 1971

THIS PAGE IS UNCLASSIFIED




v
]

A 843966

¥

/

TRANSLATION No, % 67 C/)
DATE: y««.é, r9¢§

DDC AVAILABILITY NOTICE

This document is subject to special export
controls and each transmittal to foreign
governments or foreign nationals may be
made only with prior approval of Commanding
Officer, Fort Detrick, ATIN: SMUPD-AE-T,
Frederick, Md, 21701,

-

DEPARTMENT OF THE ARMY
Fort Detrick

l’rodorlck: Maryland Best Ava”able Copy




ULEITED SP.TE5 ARmY
CEEMICLL CU3P3 EILILGI.AL LABORATORIZS

¥ory Detricx, Maryland

Studies with Iluorescence-lzbsled antizodies, V. Simlicreous
demonstration of several satigens Ly means of variously colored
flusrescent antibodies, using Protous morgzenii and Bagiliivs geren
exazples.

by G. Poetschke, = Xe an ¥31ldisch,

Translatud Zrom Schweiz. Z. Path. Bake. 22: 753-765 (2359) by the
Techracal Librery Branch, Technical Infwrratlion Division.

Recent devell opment.s of great prozise whicn pe!‘:‘_u demonstratios and
oicroscopic localization of minete quantities of anuzge-x by Cocnst
f’uo*escenve—serolob.cal rethod were limited only by the fact that 2
single pigment {fluorescein isocyanate) was avai.t...sle for the vreducti
of antibody corjugates.” This required that each antigen be d.:‘.o.‘.,%f“a-.ec
separately. - - -

simdtaneous identification of iwo or more antigens i the sams- —

nrepara\.io'{ necessitates the coupling of different az:uir.od..e -to sub—,,
s..ances o.‘ vazg.colgred fluorescence. :

throug}* the sa.-r.e cc;la* s:.pnressd.c*z u.lter. T ER

A }@uhy_an‘z.’..;o-nami,halene—s-su.’.rw‘c acig (i-.’eber,;-ﬁ}SZ; ytcn
1954, Iaurence 1957, Meyersovach 1957, 1958, Petuely 1958, Redst z;{,y "958,
\olochoy 1959) is not suftable for simlteneous appiicatitn wWth
fluorescein 1socvax:ate. th pigments fiudresca in the gresn zone.

He theréiore searched for red, yellowish-red or y21low dycs. .
Independently of and siritaneously with Chadwick et al. {1958), Uehleke -
{1958 a ard b} showed that verious pigments that contain sulfonic acid |
groups =y be linked to proteins sy sulfoiic acid chiorides and thus

become feasible as en‘:a.cal tracer groups for antibodies.  Uehléke has
previcusly reported on theé producition and properties of stwch aatibodies.
Sulfo-rhcdamine B, w¥ich fiuoresces in the reddish-*‘ellow zone, and
3-hydy qu-nyrene~5.8.10-tm sulfonic acid, which gives off yeliowish--
green fluorescence, were chosen for additional tests because of their
contyasting pigeehits,” In the coiFse of cur investigations we leathied
of Silversteirts (1557) paper on vardcolored labeling of anti bcdles.
“‘*2ed .,he 1sacyaz.z.tas ol fl\.orescei’z and rhodamine B -7 ~
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W2 chose two morphologlically dissimilar organisms as models for L
simltanecus demonstration of two different antigens: Proteus morgenii
and Bacillus cercus. e had proviously subjected the Proteus strain
and its labile and stable L-phase to fiuorescent-serological study
(Poelschke, Killisch, Uehleke, 1957). '

VYarious authors have reported on identification of bacterial species
and types with fluorescence-lableled antibcdies. Malleomyces pseudo-
mallei {Moody, Goldman and Thomzson, 1956; Thomason, locdy and Goldman,
1956), 5. typhosa (Thomason, Cherry and Moody, 1957; Silverstein, 1957),
Streptococcus (Moody, Ellis and Updyke, 1953; Halperen, Donaldson and
Sulldin, 1958), H. pertussis (de Repentigny and Frappier, 1956); several
species from the bovine stomach (Hobson and Mann 1957), E. coli (Petuely,
1958; Wnitaker, Page, Stulberz and Zuelzer, 1958), Bec. anthracis (Levina,
19585, Shigella (LaBrec, Formal end Schneider, 1958; Kabanova and
Gluboiina, 1958), P. pestis (Carter and Leisa, 1958; UWolochow, 1959),

P. tularense, Br. suis and V. corma (Carter and Leise, 1958), Pneumo-.
coccus (Silverstein, 1957). ' , :

The bekavior of isolated bacterial antigens in the animal organism
has bren described by other authors: capsular polysaccharide of
Pneumococcus (Coons, Creed, Jonas and Berliner, 1942; Kaplan, Coons and
Deane, 195C}, X1l. pneumonize capsular polysaccharide, group A (Schmid®,
1952), Streptococcal M protein (Xaplan, 1958), Streptococecal hyaluroni-
dase (Emmart, Cole, May and Longley, 1958). . —

Material and methods

Antigeas: Proteus morganii, strain 18, Bacillus cereus, strain RK
in agar or broth cultures, incubated at 7 9C for 18-20 hours. Suspensions.
in NaCl or sterile mutrient broth were streaked on slides. Air-dried
preparations were fixed at 37°C with methanol and subsequently dried at
the same temperature. ‘ ‘

Irmune sera: Nabhits were immunized intravenously six times at
intervals of 2-3 days with increasing doses of the repeatedly washed,
idlled bacterial suspensions, Native immune sera against Proteus
agglutinized up to dilution 1:12800. In view of the spontaneous
agglutination of Bc. cereus, the upper limit of agglutination could not
be established precisely, but was found to-be above 1:1000. -

Carma globulin was precipitated by addition of LOF (v/v) saturated
armonium sulfate solution. Precipitation was repeated once. GCamma
globulin solutions were stored at -24 %:zfter dialysis against NaCl -
phosphate btuffer solution (pH ~ 7.4). ‘ E

Preperation of sulfochlorides: The method described by Uehleke

(1948 b) was slightly modified. Dry PCls was placed in a dry mortar
with the pigment (sulrforhodamine B or 3-iydroxy-pyrene-5.8.10-tri-
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. Lu%fhhlu a1y in 4 ratio of 2:1. The raxture is vigorously zround for
a lud ldrnlous wader the aspirator. desustant sulfochloride is dissolved
1r 10 1l of ¢old, ron-aquecus acetsne ana filtered into a ground tuve
cnarged vith wome NagSOp. In the case of pyrene sulfochloride, precipi-
tation nust be preventea by adding 0.5 to 1.0 g tri-(hydroxyuethyl)-
aminomethanc (tris buffer) in substance to the acetone prior to filtration.
Sullochloridus, dissolved in acetone, are stored at ca. #1°C in the
exsiccator, vhere they are preserved for some time.

The concentration of rhodamine-sulfochlorids was established colori-
Lotracelly by diluting first with acetone (1:20) and tnen in water
(terminal dilution 1:5000 to 1:10000 of the stored solution)., As standard

we used non-chliorinated pigment. Pyrene-sulfochloride is rot suitable for
tuch measurements,

Conjugaticn: 4-6 mwg rhodamine-sulfochloride were added to 10C ng
protein, detormined by the biuret method. 2 ml protein solution, L-é ml
0.25 mole tris buffer, pH 9, and 10% of the total volume in dioxanc are
mixed in a wide test tube. All solutions must be pre-cooled to ca. £1°C.
Sulfochloricde, diluted with acetone to a volume of about 0.5 wl, is
added to the globulin solution in small amounts with a tuberculin syringe
under cornstant stirring. L : ' :

\le added pyrena sulfochloride to the acetone solution in quantities
that still showed dispersal without turbidness in the protein solution.
Conjugates were stirred for 4 hours in the cold. This was followed by
cold dialysis against repeatedly replaced NaCl-buffer solution, pH 7.4.
Conjugated glotulin solution was mixed once or twice with animal charcoal
(50 mg/ml), allowed to stand for 15 minutes at room temperature after \
rapeated stirring, and then centrifuged under cold conditions at ca.
10000 r.p.m. Treatment with liver powder proved unnecessary when sera
¢f high quality were involved, since remnants of non-specific coloration
disappear as soon as sera are diluted for staining (1:5 to 1:40).
Conjugated sera wore stored at #4°C. We did not observe bacterial con-
tamination of sera. It seems that conjugated sera had antibacterial
properties. : o

Staining as described by Coons: Globulins subjectedl to varicolored
coajuration may be employed singly in succession or as a mixture 1l:l.

Fluorescence idcroscopy: large fluorescence apparatus by C. Zeiss,
Onorkochen, with HBO 200 Hg high pressurs burner. Excitor filter: 1-2
4G 12 and one heat screen filter. Ocular screen filters OG 4 and 0G 5
by C. Zeiss. The ertire optics was a normal glass optics. A metal
surfacs mirvor and a condenser with high aperture are racommended,
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As shown by Fip. 1, both bacterizl species are stained speeificallyr
by homologous imuune sera. anti-Proteus zlotulin colored grecn vith
hydroxy-pyrene trisulfonic acid chloride steins only Proteus organioms,
vhich are distinctly different morphologically from Cereus rsds or spores
elactively stained red with homologous immune globulin labeled with ,
rhodamine. It did not matter whether globulins wers emsloyed saparately
and in succession, or mixed and simmltansously. Slides oy B. culi éld
not show non-specific coloration. Staining with labeled globulin was
specifically impaired by pre-treatment with homologous, unlabeled globulin.

B ‘Discussion
Results show that dyes with sﬁl‘i’ochlorideﬂgraups may be used in

fluorescence-labeling of antibodies. Since stains with fluoreuscence of
various colors are available, there is a possibility that two or more

- different antigens in the same preparation may be demonstrable in the

future. The fact that both labsled antibodies may be used simultaneously
as & mixture, without loss of staining specificity, is certainly 2 step
forward. A muber of authors found that the fluorascence~serologiczl
method offers valuable new possibilities for the identification of minute
bacterial traces. We are only beginning to utilize this new tool in
diagnosis and in pathogenetic, immunological as well as ecological work.

Although the simplicity inherent in the preparation of sulfochlorides C
is remarkable when compared to the effort required by isocyanates, we do
not claim that these substances and the method are ideal. The metho-
dology certainly needs improvemen: in several directions: The reaction
during grinding of the sulfo dye w.th PCls5 is not quantitative. Moreover,

- PClg, PC1l3 and POCl3 are cissolved in acetone in addition to the pigment

sulfochloride. In the described process, these remain in the dye-
sulfochloride solution, 7 circumstance which seems to impair its
s*.ability. At any rate, they decompose acetone partially after prolonged
standing, resulting in brown di'scoloration. Attempts to purify the
material on the basis of the poor solubillty of sulfochlorides in water
were not satisfactory. Stain-globulin conjugates revealed quite variible
durability. . Rhodamine was most durable, while oxypyrene occasionally’
showed unsatisfactory stability. Frotein may settle out even during
conjugation. It remains to be clarified whether dyes having several
sulfochloride groups are distrituted on more than one protein molecule
or protein~pigment complex. 'This.sitiation may explain why conlugated

'sora show considerable losses in titer (up to 1/100). Only sera of
" very high quality should be conjugated. ~in the .case of sulfo-rhodamine, -
" “especially, the relatively greit stabllity of staining with respect to -

the bleaching effect of the excitor source must be stressed.
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dsa-fhwrescent rhodandne ceeus 1L Le worthy contribution to ithe
iing pagaents a a;l‘. SR toc.,;'. pyescr-nyrese~trisulronic celiu is
s setisfactory end should bs ropleces by green fluorascc:.n-lz,ocyana:e
or cdincthyl-amino-naphthalene-suls uchl&:'idc, since these subo.ances are
now avallable conmerciallj. :

We are unable to make comparizons iith the contrasting itceyarates
ussd by Silverstein (1958), since we cid rnot euploy them.

Summary

s
"~1. ne labiling of iunmne gamma globulins with the sullochlorides
¢? various flucrczcent dyes 1s described.

». 2, Sulfo-rrodawine B, a pizment with reddisn-yellow fluorcscence,
proved to be a feusible ccnt"astlnﬂ agent for hnydroxy-pyrenc-toisuifornice
acid canloride and cther green-fluorescent labeling substances.

<-3, P. morgarii and Bc. cereus were used to demonstrate that
sirultansous specific staining witn a nixture of variously labeled anti-
bodies is poss*ble. //

" ~4,. The potential of the method/ asawaii—as its advantapges and dis-
advantages, are discussed. ¢ %/

T1lustration

Plate III. B. cereus, stained with anti-cereus globulin, labeled
with rhodamine B-sulfochloride (red). Proteus morganli, stained with
anti~Proteus globulin, labeled with 3-hydroxy-pyrene-5.8.10-trisulfo-
chloride (yellowish-green).
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